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PATENT 

Attorney Docket No. 5291/54391 

5 Inventor: Paul T. DeCraene 

NETWORK INTERFACE UNIT SHELF ASSEMBLY WITH _ 

10 MULTI-POSITIONABLE CUSTOMER INTERFACE MODULE 

^ — -* 

The present invention relates to network interface unit shelf 
assemblies and, in particular, a shelf assembly that allows for 
15 multi -posit ionable connection of the customer interface module, 
specifically a shelf assembly having at least two customer 
«- interface module connectors to allow flexibility in mounting the 

*™j shelf assembly in the presence of an obstruction such as in a 

corner, etc. 

p20 

t=* Background of the Invention 

~ Network interface units are telecommunication transmission 

%fj equipment that a network service provider, such as a telephone 

in operating company or long distance carrier, places between their 

C§25 lines and the customer's lines. The network interface units 
provide a demarcation point for legal tariff issues. 

Network interface units are typically stored on a shelf 
assembly which also provides for the Local Exchange Carrier (LEC) 
facility connections and the Customer Premise Equipment (CPE) 
3 0 connections which are made via a customer interface module attached 
to the shelving assembly. Such a shelving assembly is typically 
mounted in some location at the customer's business. However, many 
locations where the shelving assembly is mounted can be difficult 
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to access from one or more sides due to space restrictions or 
obstructions on the mounting surface. This presents a problem in 
that mounting can be very difficult or additional space may be 
required to provide access to the shelf assembly and the 
5 connections thereto, as well as for the wiring of the connectors. 
Accordingly, there is a need to provide a compact shelving assembly 
which is flexible in mounting options. 

Prior art network interface unit shelf assemblies provide a 
single, fixed customer interface module along the top or bottom of 
10 the shelf. While this helps for mounting the shelf in a corner, 
^ additional wall space is required at the top and bottom for access 

4f to the connectors and wiring. Prior art network interface unit 

shelf assemblies that provide a single, fixed customer interface 
E3 unit along one side prevents the shelf assembly from being mounted 

yDl5 in the corner. Additionally, such known prior art network 

S 

□ interface unit shelf assemblies typically include panels which 

U contain a door or panel which swings open to provide access to the 

J network interface units. Such doors or panels require additional 

^ space for mounting the shelf assembly to allow for proper access to 

20 the network interface units and the shelf assembly. 

The present invention, however, solves the problems of 
mounting a network interface unit shelf assembly in a location 
where prior art shelf assemblies cannot be mounted. The present 
invention provides for a multi-positionable customer interface 
25 module, as well as a cover which can be removed by lifting straight 
out . 
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Brief Summary of the Invention 

The present invention comprises a shelf assembly for network 
interface units. The shelf assembly includes on each side thereof 
a connector for receiving a customer interface module. In this 
manner, the customer interface module can be connected to either 
connector on either side of the shelf assembly. As such, the shelf 
assembly provides for flexibility in mounting the shelf assembly in 
locations where prior art shelf assemblies could not previously be 
mounted, such as in the corner of a room. Additionally, the main 
cover of the shelf assembly can be attached and removed by lifting 
straight outward. The customer interface modules of the present 
invention provide for CPE connections to be made toward the side of 
the shelving assembly as opposed to towards the mounting wall as is 
the case with prior art shelf assemblies. The present invention 
can be used by any communication network service provider such as 
telephone operating companies, long distance carriers, internet 
service providers, alternate local exchange carriers, competitive 
access providers, etc. 

Accordingly, it is the principle object of the present 
invention to provide a network interface unit shelf assembly having 
improved mounting ability. 

It is a further object of the present invention to provide a 
network interface unit shelf assembly having a selectively 
detachable and multi-positionable customer interface module. 

It is also an object of the invention to provide a cover for 
the shelving assembly which can be removed by lifting straight out. 



# 




10 



Numerous other advantages and features of the invention will 
become readily apparent from the detailed description of the 
preferred embodiment of the invention, from the claims and from the 
accompanying drawings in which like numerals are employed to 
designate like parts throughout the same. 

Brief Description of the Drawings 

A fuller understanding of the foregoing may be had by 
reference to the accompanying drawings wherein: 



FIGURE 1A is a perspective view of the present invention 
= mounted in a corner and having the customer interface module on the 

4f left side of the shelf assembly. 

rU FIGURE IB is a perspective view of the present invention 

Ol5 mounted in an opposite corner and having the customer interface 
yl module mounted on the right side of the shelf assembly. 

q FIGURE 2A is an exploded perspective view of the present 

lI invention illustrating the customer interface module positioned for 

attachment on the right side of the shelf assembly. 
~~ 4 20 FIGURE 2B is a partially broken away exploded perspective view 

of the present invention illustrating the customer interface module 

positioned for attachment on the left side of the shelf assembly. 
FIGURE 2C is a perspective view of the customer interface unit 

of the present invention. 
25 FIGURE 3 is a front view of the shelf assembly and customer 

interface module of the present invention. 
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FIGURE 4 A is a partially broken away top perspective view of 
the top portion of the shelf assembly having the wiring exit on the 
right side. 

FIGURE 4B is a partially broken away top perspective view of 
the top portion of the shelf assembly having the wiring exit on the 
left side. 

FIGURE 5A is a side view of the present invention with the 
customer interface module mounted on the right side thereof and 
having the modular phone jacks in use. 

FIGURE 5B is a side view of the present invention with the 
customer interface module mounted on the right side thereof and 
having the modular connectors in use. 

FIGURE 5C is a side view of the present invention with the 
customer interface module mounted on the right side thereof and 
having wire wrap posts in use. 

FIGURE 5D illustrates the side view of the present invention 
with the customer interface module mounted on the left side thereof 
and having the modular connectors in use. 

Detailed Description of the 
Preferred Embodiments of the Present Invention 

While the invention is susceptible of embodiment in many 

different forms, there is shown in the drawings and will be 

described herein in detail preferred and alternate embodiments of 

the present invention. It should be understood, however, that the 

present disclosure is to be considered an exemplification of the 

principles of the invention and is not intended to limit the spirit 
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and scope of the invention and/or claims of the embodiment 
illustrated. 

Figure 1 illustrates generally the present invention in use as 
mounted on a wall. Specifically, Figure 1A illustrates present 
invention 10 being mounted proximate a right hand corner of two 
walls. The selectively detachable and positionable customer 
interface module 70 can be seen mounted on the left hand side of 
the invention 10. Cover 90 is shown in use on the shelf assembly 
of the present invention 10. Alternatively, Figure IB illustrates 
present invention 10 mounted proximate a left hand corner of two 
walls. The selectively detachable and positionable customer 
interface module 70 is shown attached on the right hand side of 
present invention 10. Cover 90 is shown in place on the shelf 
assembly of the present invention 10. Accordingly, the present 
invention 10 allows flexibility in the location of mounting which 
is extremely advantageous due to space limitations in the locations 
for mounting of a network interface unit shelf assembly. 

Referring now to Figure 2, the present invention 10 is 
illustrated in an exploded perspective view. The present invention 
10 incorporates four main components: back plate 20, shelf 
assembly 40, customer interface module 70 and cover 90. 

Back plate 20 is attached to the mounting wall and is used to 
support shelf assembly 40 thereto. Back plate 20 includes mounting 
holes 22, mounting screws 24, which secure back plate 20 to the 
wall. Back plate 20 further includes flanges 26 extending outward 
away from the wall and retaining tabs 30 extending outward away 
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from the wall- Flanges 26 include locking slots 28 for receiving 
locking tabs 106 of cover 90. Retaining tabs 30 receive mounting 
tabs 62 of shelf assembly 40 for securely mounting the shelf 
assembly to the back plate 20. 

Shelf assembly 40 is comprised of a printed circuit board 42 
having first side flange 44 mounted thereto in a perpendicular 
fashion. Similarly, shelf assembly 44 includes second side flange 
46, top flange 48 and bottom flange 50 mounted thereto in a 
perpendicular fashion. Printed circuit board 42, first side flange 
44, second side flange 46, top flange 48 and bottom flange 50 are 
configured to define a housing area 52 for receiving a plurality of 
network interface units. It should be understood that the present 
invention can be utilized in connection with any type of network 
interface units, such as digital, analog and fiber network 
interface units. 

Mounted on printed circuit board 42 are a plurality of network 
interface unit connectors 54 for connecting network interface 
units. Aligned with the network interface unit connectors 54 are 
guide slots 55 provided on bottom flange 50 of shelf assembly 40, 
as well as on top flange 48 (see Figure 3) . Guide slots 55 align 
the network interface units with the connectors 54 . Mounted on the 
printed circuit beard 42 above top flange 48 are the network 
modular connector for facility transmit (XMT) 56, as well as wire 
wrapped posts for facility transmit (XMT) 58. Similarly, mounted 
on printed circuit board 42 are network modular connector for 
facility receive (RCV) 57 and wire wrapped posts for facility 
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receive (RCV) 59 (see Figure 3) . Additionally, mounted to printed 
circuit board 42 are two customer interface module connectors 60 
and 61 just outside of first side flange 44 and second side flange 
46, respectively. 

5 First side flange 44 and second side flange 46 each include 

two mounting tabs 62 for cooperating with the retaining tab 30 on 
back plate 20. To secure shelf assembly 40 to back plate 20, shelf 
assembly 40 includes a self-contained securing screw 64 which 
cooperatively engages a standoff 65 on back plate 20 when screw 64 
10 is tightened to prevent the shelf assembly 40 from disengaging from 
^ back plate 20, thus providing a secure mounting of shelf assembly 

5} 40 to back plate 20. 

W Shelf assembly 40 further includes means for connecting a 

O power source. Accordingly, an internal power supply can be 

JJL5 inserted into internal power supply slot 66 to engage internal 
p power supply connector 67 on printed circuit board 42 (see Figure 

l2 3) . Below bottom flange 50 of shelf assembly 40, an external power 

Ln 

yg connection 68 is provided on circuit board 42 (see Figure 3) . 

" Customer interface module 70 is shown in position to be 

20 connected with customer interface module connector 60 on the right 
side of shelf assembly 40 or along first side flange 44. 
Similarly, in Figure 2B, customer interface module 70 is shown 
positioned to be attached to the customer interface module 
connector 61 at the left side of shelf assembly 40 or along second 
25 side flange 46. To switch from one side to the other, the customer 
interface module 70 simply need be rotated 180° such that the 
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complimentary connector 78 (see Figure 2C) on the customer 
interface module 70 can be fitted with the customer interface 
module connectors 60 and 61 of the shelf assembly. Connectors 60 
and 61 are preferably female connectors which receive the 
5 complimentary male connector 78, however, various types of suitable 
connectors could be utilized. Customer interface module 70 is 
shown including phone jacks 72, as well as amphenol type connectors 
74. Preferably, as is shown, customer interface module 70 includes 
at least one mounting flange having a screw which is received in a 
10 threaded hole on first side flange 44 or second side flange 46 to 
^ provide a secure mount thereto. 

^ Cover 90 is shown in position to be mounted over the shelf 

! ti-j 

^ assembly 40. Cover 90 includes top 92, bottom 94, front 96 having 

p window 98 therein, and first and second sides 100. One of the 

iOl5 first and second sides 100 includes a main cutout or opening 102, 
0 as well as network wiring cutouts or openings 104. Shown in 

jU phantom extending from top 92 of cover 90 are locking tabs 106 

,"n which are received in locking cover slots 28. It should be 

" understood that bottom 94 further includes locking tabs 106 for 

20 engagement with back plate 20. 

Two self-contained securing screws 108 are provided on at 
least one side 100. Screws 108 cooperatively engage standoffs 109 
on first and second side flanges 44 and 46 to securely fasten cover 
90 to shelf assembly 40. Additionally, a main cover lock 110 can 
25 be provided to prevent unwanted access to housing area 52 and 
printed circuit board 42 and any connections thereon. Lock 110 can 



take any suitable form, such as a locking cam which cooperatively 
engages tabs 112 on first and second side flanges 44 and 46. 

Cover 90 is illustrated as having opening 102 on the right for 
mounting when the customer interface module 70 is mounted on the 
right side of assembly 40. When the customer interface module 70 
is to be mounted on the left side of assembly 40, the cover 90 
simply need be rotated 180° such that opening 102 is positioned to 
the left of assembly 40. In this position, screws 108 cooperate 
with standoffs 109 on second side flange 46 as opposed to standoffs 
109 on first side flange 44 when positioned to the right. 
Similarly, lock 110 cooperates with the lower tab 112 on second 
side flange 46 as opposed to the upper tab 112 on first side flange 
44 when positioned to the right. It should be understood that 
cover 90 could include openings on both sides so that it need not 
be rotated, however, this would expose the customer interface 
module connector which is not in use, unless a separate panel or 
cover is provided for the opening. 

Referring now to Figure 3 in more detail, shelf assembly 40 
can be seen from a front view and including printed circuit 42 and 
first side flange 44, second side flange 46, top flange 48 and 
bottom flange 50 mounted thereto in a perpendicular fashion to 
define housing area 52. A plurality of network interface unit 
connectors 54 are mounted to circuit board 42 inside housing area 
52. Guide slots 55 are provided to align the network interface 
units with the connectors 54. Mounted above top flange 48 on 
printed circuit board 42 are the network modular connector for 
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facility XMP 56 and the wire wrap posts for facility XMT 58. 
Similarly, mounted below bottom flange 50 on printed circuit board 
42 are the network modular connector for facility RCV 57 and the 
wire wrap post for facility RCV 59. Customer interface module 70 
5 is shown mounted at the right side of shelf assembly 40 or along 
first side flange 44 and being connected to the customer interface 
module connector 60 not shown. As can be seen on the opposite or 
left side, along the second side flange 46 is the customer 
interface module connector 61 which is not in use. Mounting tabs 
10 62 can be seen along second side flange 46. However, the mounting 

_ tabs 62 remains hidden behind customer interface module 70 on the 

m opposite side. 

FU Shelf assembly 4 0 further includes internal power supply 

0 option slot 66, as well as internal power supply option connector 

yBL5 67 mounted on printed circuit board 42. External power connections 
Q 68 are also mounted on printed circuit board 42 below the bottom 

lI flange 50. 

^ Figures 4A and 4B illustrate a broken away perspective view of 

v the top portion of shelf assembly 40. As can be seen, first side 

20 flange 44 and second side flange 46 include cutout portions or 
cable exits 45 and 47, respectively. These cutouts or exits allow 
cables from the connections of the network modular connector 56 or 
wire wrapped post 58 to exit from cover 90. 

Figure 4A shows network modular connector 56 in use wherein 
25 the cable from the connection exits cable exit cutout 45. 
Similarly, Figure 4B illustrates the cable from the connection of 



the network modular connector 56 exiting the opposite side of 
Figure 4 or out cable exit 47. Mounted to top flange 48 are a 
plurality of cable ties 69 which securely hold the cable from the 
connector 56 or 58. It should be understood that cable connections 
5 for connectors 57 and 59 exit below bottom flange 50 in the same 
manner . 

Figures 5A through 5C illustrate side views of the present 
invention in use on a wall wherein the customer interface module 70 
is mounted on the right side of shelf assembly 40 along first side 
10 flange 44. Figure 5D illustrates the customer interface module 70 
& mounted on the left side of shelf assembly 40 or along the second 

E8 side flange 46. 

fU Figure 5A illustrates the phone jacks 72 in use. Figure 5B 

O illustrates the amphenol type connectors 74 in use. Figure 5C 

ygl5 illustrates an alternate embodiment of the customer interface 

3 

q module wherein the phone jacks 72 have been replaced by wire 

l7 wrapped posts 76 which are in use. Figure 5D illustrates the 

IP ' 

^ amphenol type connectors 74 in use on the customer interface module 

70. 

20 As can be seen by comparing Figure 5B and Figure 5D, customer 

interface module 70 has been rotated 180° to allow proper 
connection with connectors 60 and 61, respectively. Customer 
interface module 70 is further preferably provided with cable ties 
85 for securing connection wires thereto. Cover 90 is shown 

25 mounted over shelf assembly 40 in Figures 5A through 5D. Main 
opening 102 of cover 90 allows access to the connections on the 
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customer interface module 70. Network wiring opening 104 can be 
seen in cover 90 to allow cable exits of the network modular 
connectors 56 or 57 and the wire wrapped posts 58 and 59 which 
reside inside of cover 90, as can be seen in Figure 1A and IB. 

Each one of the connectors 72 and 74 on the customer interface 
unit 70 is preferably numbered and corresponds and is wired to a 
specific network interface unit connector 54. Accordingly, it 
should be understood that customer interface module connectors 60 
and 61 are inversely wired such that when the customer interface 
unit 70 is rotated 180° for connection to either connector 60 or 
61, each one of the numbered connectors 72 and 74 always 
corresponds to the same network interface unit connector 54 . 

It is to be understood that the embodiments herein described 
are merely illustrative of the principles of the present invention. 
Various modifications may be made by those skilled in the art 
without departing from the spirit or scope from the claims which 
follow. For example, the shelf assembly could be configured for 
mounting essentially 90° from that illustrated, or with the 
customer interface module female connectors provided at the top and 
bottom of the shelf assembly. Such configurations would allow for 
installation at a floor or a ceiling, etc. Further, it is foreseen 
that two or more customer interface module female connectors could 
be provided at the sides, top, bottom, or all four sides of the 
shelf assembly to allow for maximum flexibility in installation. 
It is foreseen that all connectors on the assembly 4 0 could be 
suitably arranged in any location on the assembly, such as all 
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above top flange 48 or on top flange 48, or all below bottom flange 
50 or on bottom flange 50, etc. 
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